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@ Method of forming self-aligned LDD structures and low resistance contacts in thin film transistor 
technology devices. 

(57) A prior art thin fflm transistor structure having to 
a first and a second polycrystaJline silicon layer 
of different conductivity types (P and N) has a 
high resistance contact at the resultant P-N 
junction. This contact resistance is reduced by 
forming TiSfe (titanium disilicide) or other ref- 
ractory metal silicides such as cobalt or molyb- 
denum in specific regions, namely the P-N 
junction contact. Titanium disilicide consumes 
the portion of the second poly crystalline silicon 
layer in the P-N contact junction and at the 
same time consumes a small portion of the 
underlying first porycrystalline silicon layer, 
such that the high resistance P-N junction now 
no longer exists. 

The procedure to form low resistance con- 
tacts is extended to achieve a low leakage 
polysilicon TFT device. One or more LDD reg- 
ions are formed to reduce the amount of leak- 
age current of such transistor devices in an 
"OFF" state. The source/drain region(s) of the 
device are implanted with a first dopant type 
followed by an etch which forms spacers above 
the source/drain regions. Then, the source/d- 
rain regions are implanted with a second dop- 
ant type so that LDD regions are formed 
beneath the spacers. The electric field at the 
gate and source/drain boundaries of the device 
is spread over the entire LDD region, resulting 
in a lower peak electric field and hence less 
device leakage current 
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The present invention relates generally to semi- 
conductor integrated circuit processing, and more 
specifically to a thin film transistor (TFT) structure 
having low contact resistance at the P-N junction or 
diode where contact or interconnect between at least 
two regions having different conductivity type occurs 
and to such a structure further having self-aligned 
lightly doped drain (LDD) structures. 

This application is related to European Patent Ap- 
plication No 94303007.2, the contents of which are in- 
corporated herein by this cross reference. 

PN diode interconnection technology, such as 
thin-film transistor (TFT) or polycrystalline silicon 
technology, is used in SRAM and video display tech- 
nology because of the high density advantage it pro- 
vides. In thin-film transistor technology, P-channel 
polycrystalline silicon transistors are generally used 
as the PMOS load with the NMOS drivers and pass- 
gates built in the single crystal substrate. The use of 
P-channel polysilicon transistors as the load for the 
SRAM cell usually results in better electrical charac- 
teristics than polysilicon resistors, and they are typi- 
cally faster than resistive loads. Additionally, P-chan- 
nel transistors provide greater immunity to noise. 

In spite of the benefits associated with the use of 
polycrystalline silicon P-channel transistors as load 
transistors, a disadvantage arises when interconnec- 
tion between polycrystalline silicon lines having dif- 
ferent conductivity types occurs, causing high resis- 
tance contacts to be formed. TFT technology of three 
polycrystalline silicon layers of different conductivity 
types will result in polycrystalline silicon interconnect 
lines of different conductivity making contact For in- 
stance, interconnection between a P+ polycrystalline 
silicon layer and an adjacent N+ polycrystalline sili- 
con layer results in a high resistance contact being 
formed at the resultant P-N junction. In a three layer 
polycrystalline silicon transistor, with the second and 
third layers composed of N+ and P+ materials, re- 
spectively, a high resistance contact is formed at the 
P-N junction between the second and third polycrys- 
talline silicon layers. 

Yet another problem often encountered in polysi- 
licon TFT technology is I eakage current At the bou nd- 
ary between the gate and drain regions of a transistor, 
there can be a large electric field present when the 
transistor is in an "OFF state. This, combined with 
electron trapping at grain boundaries in the substrate, 
will often result in a high level of leakage current in the 
device. 

As a result of these well known problems associ- 
ated with TFT technology, it would be desirable to de- 
crease the contact resistance at the P-N junction and 
to reduce leakage current associated with TFT devic- 
es. 

It is therefore an object of the present invention 
to reduce the contact resistance at the P-N junction 
of a TFT structure. 



It is further an object of the present invention to 
address leakage current problems often present in 
such TFT structures. 

A prior art thin film transistor (TFT) structure hav- 

5 ing a first and a second polycrystalline silicon layer of 
different conductivity types (P and N) has a high re- 
sistance contact at the resultant P-N junction. This 
contact resistance is reduced by forming TiSij (titani- 
um disilicide) or other refractory metal silicides such 

10 as cobalt or molybdenum in specific regions, namely 
the P-N junction contact Titanium disilicide con- 
sumes the portion of the second polycrystalline sili- 
con layer in the P-N contact junction and at the same 
time consumes a small portion of the underlying first 

is polycrystalline silicon layer, such that the high resis- 
tance P-N junction now no longer exists. 

The procedure to form low resistance contacts is 
extended to achieve a low leakage polysilicon TFT 
device. One or more LDD regions are formed to re- 

20 duce the amount of leakage current of such transistor 
devices in an "OFF" state. The source/drain region(s) 
of the device are implanted with a first dopant type fol- 
lowed by an etch which forms spacers above the 
source/drain regions. Then, the source/drain regions 

25 are implanted with a second dopant type so that LDD 
regions are formed beneath the spacers. The electric 
field at the gate and source/drain boundaries of the 
device is spread over the entire LDD region, resulting 
in a lower peak electric field and hence less device 

30 leakage current 

According to a first aspect of the present inven- 
tion there is provided a method of forming a portion 
of a thin film transistor integrated circuit, comprising 
forming a first polycrystalline silicon layer having a 

35 first conductivity type, forming a second polycrystal- 
line silicon layer having a second conductivity type 
and having a contact region with the first polycrystal- 
line silicon layer, forming an insulating layer over the 
second polycrystalline silicon layer, converting the 

40 second polycrystalline silicon layer in the contact re- 
gion, and a portion of the first polycrystalline silicon 
layer in the contact region, to a silicide, and forming 
a self-aligned lightly doped drain (LDD) region of a 
thin film transistor (TFT). 

45 The step of forming a LDD region may further 

comprise the steps of implanting the insulating layer 
with a P~ dopant material, implanting the 
source/drain regions of the insulating layer with a P~ 
dopant material, forming spacers over the 

so source/drain regions of the TFT, implanting the 
source/drain regions of the TFT with a P+ dopant ma- 
terial and patterning and etching the second poly- 
crystaJlipasMicon inym 

Preferably the implant steps may be performed, 

« with Boron, BF2 or Indium dopant material 

' Preferably theii isolating layeTisimplantedwith a 
P~ dosage of approximately 1 x 10 18 per cm 3 . 

Preferably the source/drain regions of the second 
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insulating layer are implanted with a P~ dosage of ap- 
proximately 1 x 10 17 per cm 3 . 

Preferably the source/drain regions of the TFT 
are implanted with a P* dosage of between approxi- 
mately 1 x 10 21 per cm 3 . 5 

The step of forming a LDD region may comprise 
the steps of implanting the insulating layer with a P~ 
dopant material, forming spacers over the 
source/drain regions of the TFT implanting the 
source/drain regions of the TFT with a P* dopant ma- 10 
terial and patterning and etching the second poly- 
crystalline silicon layer. 

Preferably the implant steps may be performed 
with Boron, BF2 or Indium dopant material. 

Preferably the insulating layer is implanted with a 1 s 
P~ dosage of approximately 1 x 10 17 per cm 3 . 

Preferably the source/drain regions of the TFT 
are implanted with a P* dosage of between approxi- 
mately 1 x 10 19 to 1 x 10 21 per cm 3 . 

The step of forming a LDD region may further 20 
comprise the steps of implanting the source/drain re- 
gions of the insulating layer with a P~ dopant material, 
forming spacers over the source/drain regions of the 
TFT implanting the source/drain regions of the TFT 
with a P* dopant material, and patterning and etching 25 
the second polycrystalline silicon layer. 

Preferably the implant steps may be performed 
with Boron, BF2 or Indium dopant material. 

Preferably the source/drain regions of the insulat- 
ing layer are implanted with a P~ dosage of approxi- 30 
mately 1 x 10 17 per cm 3 . 

Preferably the source/drain regions of the TFT 
are implanted with a P* dosage of between approxi- 
mately 1 x 10 19 to 1 x 10*1 per cm 3 . 

According to a second aspect of the present in- 35 
vention there is provided a portion of a thin film tran- 
sistor integrated circuit structure, comprising a first 
polycrystalline silicon layer having a first conductivity 
type, an insulating layer with an opening which ex- 
poses a portion of the first polycrystalline silicon lay- 40 
er, a second polycrystalline silicon layer haviing a 
second conductivity type and having a contact region 
with the first polycrystalline silicon layer, a metal sil- 
icide which fills the contact region and a lightly doped 
drain (LDD) region of the TFT structure. 45 

The novel features believed characteristic of the 
invention are set forth in the appended claims. The in- 
vention itself however, as well as a preferred mode of 
use, and further objects and advantages thereof, will 
best be understood by reference to the following de- 50 
tailed description of an illustrative embodiment when 
read in conjunction with the accompanying drawings, 
wherein: 

Figures 1-9 illustrate a preferred method for 
forming a P-N junction with reduced resistance and 55 
with self-aligned LDD structures, according to the 
present invention. 

The process steps and structures described be- 



low do not form a complete process flow for manufac- 
turing integrated circuits. Rather, the present inven- 
tion may be practiced in conjunction with integrated 
circuit fabrication techniques currently known in the 
art, and only so much of the commonly practiced proc- 
ess steps are included as are necessary to provide an 
understanding of the present invention. The figures 
representing cross-sections of portions of an integrat- 
ed circuit during fabrication are not drawn to scale, but 
instead are drawn so as to illustrate the important fea- 
tures of the present invention. 

Referring to Figure 1, an integrated circuit device 
is to be formed in a silicon substrate 10. Selected re- 
gions of the substrate 10 are oxidized to form a field 
oxide insulating region 12. A first N-channel field ef- 
fect device 1 4 having a gate oxide layer 1 6, a first gate 
electrode 18, sidewall oxide spacers 20 and 
source/drain regions 22, 24 are manufactured by 
methods well known in the art A second N-channel 
field effect device 26 is formed by methods known in 
the art having a gate oxide layer 28 and a second gate 
electrode 30; gate oxide layer 28 is formed at the 
same time that gate oxide layer 16 of device 14 is 
formed. As with the first N-channel field effect device 
14, the second N-channel field effect device 26 is 
generally formed from a first polycrystalline silicon 
layer. The source/drain region 22 of device 14 and the 
gate electrode 30 form the interconnected conductive 
structures of the N-channel devices. 

Referring to Figure 2, a first oxide insulating layer 
34 is formed over the integrated circuit by known 
methods. Insulating layer 34 is patterned and etched 
to expose a portion of the underlying conductive 
structure source/drain region 22 of device 14. A por- 
tion of the second gate electrode 30 of the second N- 
channel device 26 may also be exposed during the 
patterning and etching steps. Source/drain region 22 
of the first N-channel field effect device is typically 
implanted with an N+ type dopant such as arsenic or 
phosphorus. Gate electrode 30 is usually in-situ dop- 
ed or phosphorous doped using POCI 3 during a phos- 
phorous deposition. 

Second gate electrode and polycrystalline silicon 
layer 30 is patterned and etched prior to chemical va- 
por deposition (CVD) of oxide 34 onto polycrystalline 
silicon layer 30 in the range of 300 to 2000 Ang- 
stroms. Polycrystalline silicon layer 36 is then depos- 
ited on the device and etched to define interconnect 
regions, followed by a thin film transistor gate implant 
of phosphorous of greater than 1x10 19 /cm 3 which 
makes polycrystalline silicon layer 36 N+ conductivity 
material; phosphorous or other N+ - type material 
could also be deposited instead of implanted. Poly- 
crystalline silicon layer 37 will form the gate of a tran- 
sistor which is not shown here. Besides phosphorous, 
another N+ dopant material which could be used is ar- 
senic. Next thin film transistor gate oxide deposition 
results in oxide insulating layer 38 which is followed 
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by gate oxide densif ication. Densif ication of oxide in- 
sulating layer 38 could be performed in diluted O2, 
or H z O. 

For the TFT technology shown in Figure 2, the 
shared contact between polycrystalline silicon layers 
36 and 40 is formed when oxide layer 38 is deposited 
on polycrystalline silicon layer 36 and then patterned 
and etched. Amorphous silicon is deposited followed 
by solid phase epitaxial growth (SPG) anneal to form 
polycrystalline silicon layer 40. Amorphous deposi- 
tion of silicon, with large grains as close to a single 
crystal transistor as possible, is desired. Therefore, 
low temperature poly deposition of less than 600 de- 
grees Celsius is used; laser re crystallization and an- 
neal can also be used to enhance grain size. Addition- 
ally, hydrogen passivation can be performed to en- 
hance device integrity. If desired, thin film transistor 
channel implantation may be performed. 

Next, polycrystalline silicon layer 40 is patterned 
and etched by methods known in the art Since poly- 
crystalline silicon layers 36 and 40 have different 
conductivity types, the resultant P-N junction 42 be- 
tween polycrystalline silicon layers 36 and 40 is a 
high resistance contact junction. The prior art struc- 
ture of Figure 2 has an undesirable high resistance 
contact at P-N junction 42. Applicant's invention pro- 
poses to reduce the contact resistance by forming 
TiSb (titanium disilicide) or other refractory metal sil- 
icides such as cobalt or molybdenum in specific re- 
gions, namely the P-N junction contact 

Referring now to Figure 3, a silicon nitride insu- 
lating layer 44 is deposited over polycrystalline silicon 
layer 40. Silicon nitride layer 44 typically has a thick- 
ness on the order of approximately 50 to 500 ang- 
stroms. Layer 44 may also be silicon dioxide. 

As shown in Figure 4, photoresist 54 is posi- 
tioned to create a salicide mask opening 55 such that 
the contact formed at P-N junction 42 between poly- 
crystalline silicon layers 36 and 40 may be patterned 
and then subjected to a silicon nitride, or silicon diox- 
ide, etch and resist strip. Next as illustrated in Figure 
5, titanium is deposited over polycrystalline silicon 
layer 40 followed by rapid thermal annealing to form 
titanium disilicide in the P-N junction contact 42; be- 
sides titanium, other refractory metals such as cobalt 
or molybdenum may be used to form a metal silicide. 
Annealing of the titanium may also be performed in a 
600 - 800 degree Celsius furnace. As titanium disili- 
cide is being formed, a layer of titanium nitride is 
formed on top of the deposited layer of titanium. It is 
desirable to maximize the thickness of the titanium 
disilicide while minimizing the thickness of the titani- 
um nitride. By varying the temperature and ambient 
gas during the anneal, it is possible to control the 
thickness of titanium nitride and titanium disilicide 
combinations. 

Next, the titanium nitride layer is stripped away in 
a combination of sulfuric acid and hydrogen peroxide 



to leave titanium disilicide layer 56 in the P-N junction 
contact 42. Titanium disilicide layer 56 consumes the 
portion of polycrystalline silicon layer 40 in the P-N 
contact junction 42 and at the same time consumes 

5 a small portion of the underlying polycrystalline sili- 
con layer 36, such that P-N junction 42 now no longer 
exists. In this way, the contact between polycrystal- 
line silicon layers 36 and 40 having different conduc- 
tivity types is shorted out and, therefore, the contact 

10 resistance between them is drastically reduced. 

Process steps, corresponding to Figures 1 to 5, 
for forming a P-N junction having reduced resistance 
have been described above. Additional process steps 
may be used to form self-aligned lightly doped drain 

is (LDD) structures and will now be described in con- 
junction with Figures 6 to 9. 

Referring now to Figure 6, a first preferred em- 
bodin^ntfbrJojmjngJ^r2structures having reduced 
leakage current is describ ed 1 ne entire layer^ 44 i s 

20 implanted 5Z with P^dopan tmaterjaLsu ch as Boro n, 
B^2<iSr%id^um7aVdo^iges of approximately 1 x HO 16 
per cm 1 , Nax tTHsshown in Figure 7, photoresist 58 
is placed over the gate portion o f silicon nitride layer 
44. As discussed previously, Iaver44may be silicon 

25 dioxide as well as silic on nitride. Portions of silicon 

"•v— - - • . ■> 

nitride layer 44 which are not protected by photoresist 
58 are next patterned and etched away, as shown in 
Figure 7. The source/drain regions are implanted 60 
with P~ dopant materials such as Boron, at dosages 

30 of approximately 1 x 10 17 per cm 3 . 

Next, chemical vapor deposition (CVD) of silicon 
nitride or silicon dioxide is performed. The resulting 
silicon nitride or silicon dioxide layer has a thickness 
of between approximately 100 to 3000 Angstroms. A 

35 blanket etch is performed to form spacers 62 shown 
in Figure 8. Spacers 62 are silicon nitride or silicon 
dioxide, depending on which material is deposited in 
the CVD. Source/drain regions of the device are im- 
planted with a dosage of P* material, such as Boron, 

40 at concentrations of between approximately 1 x 10 19 
to 1 x 10 21 per cm 3 . As a result LDD regions are 
formed directly under spacers 62 and photoresist 58 
in polycrystalline silicon layer 40. These regions are 
self-aligned with respect to the gate region due to the 

45 fact that photoresist 58 of Figure 7 was placed over 
the gate portion of silicon nitride layer 44 before 
source/drain regions were implanted with P~ material. 
The portion of polycrystalline silicon layer 40 under 
photoresist 58 is P - material because of the P~~ im- 

50 plant of Figure 6, while the portions of polycrystalline 
silicon layer 40 under spacers 62 is P~ because of the 
P~ implant of these regions as shown in Figure 7. 

Finally, Figure 9 shows the result of etching oxide 
spacers 62 and photoresist 58, followed by patterning 

55 and etching polycrystalline silicon layer 40 to improve 
the planarity of the resultant device. Patterning and 
etching polycrystalline silicon layer 40 at this stage 
has the effect of removing silicon nitride layer 44 such 
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that the topography of the transistor device is re- 
duced. Topography reduction may be important in 
those high density devices where TFT technology is 
utilized. Additional, standard process steps well 
known in the art may now be applied. 5 

The formation of LDD regions addresses the prior 
art problem of leakage current The electric charge 
buildup which occurs between the gate and 
source/drain boundaries of the device is spread over 
the entire LDD region, resulting in less device leakage w 
current This is a definite improvement over the prior 
art device where the electric field is concentrated in 
a smaller area and thus leads to greater electric 
charge buildup. The presence of P~~ material in the 
portion of the LDD region u nder photoresist 58 and P" 1 5 
material in the portion of the LDD region under 
spacers 62 further facilitates the prevention of elec- 
tricf ield buildup and therefore makes possible a high- 
er driver current for the device. 

As described above, implantation of a TFT device 20 
may be accomplished with P~~, P~, or P+ materials, 
such as Boron, BF2, or Indium. These implants may 
occur at dosage concentrations of between approxi- 
mately 1 x 10 16 to 1 x 10 21 per cm 3 . The three implant 
steps outlined above and shown in Figures 6, 7, and 25 
8 allow for electric field energy to be easily dissipated 
over a relatively large area which consists of the por- 
tions of polycrystalline silicon region 40 under photo- 
reset 58 and spacers 62, thereby limiting the amount 
of device leakage current that will result and increas- 30 
ing the output driver current of the device in an "ON" 
state. 

In addition to this LDD formation scheme, the 
present invention provides for other implantation 
methodologies as well. As a second preferred em- 35 
bodiment, the P~ implant 57 of Figure 6 may be re- 
placed with a P~ implant of the entire layer 44 at dos- 
ages of approximately 1 x 10" per cm 3 . The P~ im- 
plant 60 of Figure 7 is not performed. Next the P* im- 
plant shown and described in conjunction with Figure 40 
8 is performed. The resultant LDD region would have 
a P~ region in the portion of polycrystalline silicon lay- 
er 40 under photoresist 58 and under both spacers 62. 
While the distribution of electrical field energy is bet- 
ter for the first embodiment than the second embodi- 45 
ment, the first embodiment requires the use of addi- 
tional precision maskworks, making it more costly 
and time consuming to produce. The second prefer- 
red embodiment still provides minimization of leak- 
age current so 

A third preferred embodiment similar to the sec- 
ond preferred embodiment in that only two implanta- 
tion steps are required, may be used. In this embodi- 
ment implant 57 of the entire layer 44 as shown in 
Figure 6 is not performed. Rather, the P~ and the P* 55 
implant steps of Figures 7 and 8, respectively, are 
performed to form two LDD regions: one under each 
spacer 62. These LDD regions do contribute to the 



minimization of leakage current for a TFT device, but 
are not as effective in this regard as either the first 
embodiment or the second embodiment because 
there are two smaller areas over which to distribute 
the electric field. On the other hand, an advantage of 
the third preferred embodiment is that fewer implan- 
tation steps are required. 

The formation of LDD regions addresses leakage 
current concerns for a transistor in an "OFF" state. 
However, LDD regions also introduce increased re- 
sistance which can decrease the current of a transis- 
tor in an "ON" state. Forming a spacer on only one 
side of the transistor can address this concern. A pho- 
to resist mask placed over the source/drain region of 
one side of the device prior to CVD of silicon dioxide 
or silicon nitride will mean that only one spacer 62 is 
formed. As a result the current of the transistor while 
in an "ON" state is not reduced to the extent it would 
be if two spacers were formed, and one LDD region 
will still reduce leakage current when the device is in 
an "OFF" state. 

A process for manufacturing TFT devices having 
PN contacts or junctions has been described. The 
process addresses two common problems with PN 
junction devices. First a metal or metal silicide inter- 
connect layer is formed as a shared contact between 
layers of different conductivity types, thereby pre- 
venting high resistance P-N junctions from forming. 
Additionally, a self-aligned LDD region or regions is 
formed to reduce the amount of leakage current of 
such devices while in an "OFF" state. 

While the invention has been particularly shown 
and described with reference to a preferred embodi- 
ment it will be understood by those skilled in the art 
that various changes in form and detail may be made 
therein without departing from the spirit and scope of 
the invention. 



Claims 

1. A method of forming a portion of a thin film tran- 
sistor integrated circuit, comprising: 

forming a first polycrystalline silicon layer 
having a first conductivity type; 

forming a second polycrystalline silicon 
layer having a second conductivity type and hav- 
ing a contact region with the first polycrystalline 
silicon layer; 

forming an insulating layer over the sec- 
ond polycrystalline silicon layer; 

converting the second polycrystalline sili- 
con layer in the contact region, and a portion of 
the first polycrystalline silicon layer in the contact 
region, to a silicide; and 

forming a self-aligned lightly doped drain 
(LDD) region of a thin film transistor (TFT). 
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2. The method of claim 1, wherein the step of form- 
ing a LDD region further comprises the steps of. 

implanting the insulating layer with a P~~ 
dopant material; 

implanting the source/drain regions of the 5 
insulating layer with a P~ dopant material; 

forming spacers over the source/drain re- 
gions of the TFT; 

implanting the source/drain regions of the 
TFT with a P* dopant material; and io 

patterning and etching the second poly- 
crystalline silicon layer. 

3. The method of claim 1 , wherein the step of form- 
ing a LDD region further comprises the steps of: is 

implanting the insulating layer with a P~ 
dopant material; 

forming spacers over the source/drain re- 
gions of the TFT; 

implanting the source/drain regions of the 20 
TFT with a P 1 " dopant material; and 

patterning and etching the second poly- 
crystalline silicon layer. 

4. The method of claim 1, wherein the step of form- 25 
ing a LDD region further comprises the steps of: 

implanting the source/drain regions of the 
insulating layer with a P~ dopant material; 

forming spacers over the source/drain re- 
gions of the TFT; 30 

implanting the source/drain regions of the 
TFT with a P+ dopant material; and 

patterning and etching the second poly- 
crystalline silicon layer. 

35 

5. The method of claim 1 , wherein a first insulating 
layer is formed over a portion of the first polycrys- 
talline silicon layer and is patterned and etched 
to expose a portion of the first polycrystalline sil- 
icon layer, and wherein the second polycrystal- 40 
line silicon layer makes contact with the first poly- 
crystalline silicon layer through the exposed por- 
tion of the first polycrystalline silicon layer. 



8. A portion of a thin film transistor integrated circuit 
structure, comprising: 

a first polycrystalline silicon layer having a 
first conductivity type; 

an insulating layer with an opening which 
exposes a portion of the first polycrystalline sili- 
con layer; 

a second polycrystalline silicon layer havi- 
ing a second conductivity type and having a con- 
tact region with the first polycrystalline silicon 
layer; 

a metal silicide which fills the contact re- 
gion; and 

a lightly doped drain (LDD) region of the 
TFT structure. 

9. The structure of claim 8, wherein the LDD region 
of the TFT structure is P~ material. 

1 0. The structure of claim 8, wherein the LDD region 
of the TFT structure is P~ material in the 
source/drain regions of the TFT structure and is 
P~ material under the gate of the TFT structure. 

11. The structure of claim 8, wherein a lower insulat- 
ing layer is formed over a substrate such that the 
first polycrystalline silicon layer is formed over 
the lower insulating layer and the lower insulating 
layer has an opening through which the first poly- 
crystalline silicon layer has contact with a con- 
ductive region of the substrate. 

12. The structure of claim 1 1 , wherein the conductive 
region of the substrate is a source/drain region of 
a field effect device. 

13. The structure of claim 8, wherein the second 
polycrystalline silicon layer has a large grain size 
characteristic of amorphous silicon having been 
deposited, recrystallized and annealed. 

14. The structure of claim 8, wherein the metal sili- 
cide is a refractory metal silicide. 



6. The method of claim 1 , wherein the step of con- 45 
verting the second polycrystalline silicon layer to 
silicide comprises the steps of: 

fornming a refractory metal layer over the 
second polycrystalline silicon layer; and 

annealing the refractory metal layer so as 50 
to form the metal silicide in the contact region. 



7. The method of claim 6, wherein prior to the con- 
verting step, a second insulating layer is formed 
over the second polycrystalline silicon layer in 55 
the contact region so as to confine the converet- 
ing step to the contact region. 
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